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Spatia Hy-resolved NI R images and spectra of Venus obtained in 1 983
revealed high- contrast emission features on the night side of the planet
atwavelengths near 1.74 and 2.3 jan. Subseguent observat ional and
modeling studies confirmed that this radiz dion originates as thermal
cmission from t1e hot Tower at mosplsere (25 40 k). The horizon-
tal contrasts are produced as i escapes through regions of the 115,804
(1011(1s thathavediflerentopacities. Preliminary efforts to analyze NIR
observa tions confirmed their val ue for studies of the deep-atmosphere
composition. 1 lowever, the modest spectral resolut ion of the carly
mccasu remern s, combined with shorteomings in the existing radiative
transfer models and spectral dat abaases for gases init 1ally precluded
accurate s timates of trace gas mixing ratios below the ('1011 (is. The
first high-resolution nearv-infrared spectra of the Venus night side wer ¢

t akeninNovember 1989, T'hese spectrarevealed 11,0 mixing ratios of

~30 ppwv just below the clouds, and confirmed D /11 ratios 122()-tiltl(w
great er than those on Barth, These spectra also provided improved
constraints on the mixing, ratios of CO, 1Y, NCL, SO, and OCS bhe-
low the clouds. Ground-based observations 1 aken on 29 January 1990
revealed lavge horizontal variations in t he HoO mixing ratios just 1)(-
IOW the 10112 base. Because thelargests 1o O amounts (2007 ppin) were
associated with a region of anomalous] y-low clond optical depth, they
were interpreled as evidence for subsidence, evaporation, and thermal
dissociation of 115504 clond dvoplets. This HoO anomaly had vanished
1)( '[o17( the Galileo spaceeraftflew past Venus 011 1 () February. How-
cver, the Galileo NI M S observations indicated significant meridional
variations in CO. Observat ions taken in February 1990 also revealed
new spectralwindowsat 1.0, 1.1, 1.18, 1 .27, and 1.31 yan. The 1.0, 1.1,
and 1 .18 a0 windows probe the Jowest scale height and reveal einission
cont rasts associated wit h surface tempoerat ure veariat ions, Weak water
vapor lines in these windows provide the best available const raints on
the near- surface water abundances. A combined analysis of spectra
taken in all of the NIR windows indicates that the 1150 mixing ratios
increase from ~20ppin at the cloud base (~47km) to about 45 ppm at
30k altitude, and then remain constant between that level and the

surface. Recent yeanalyses of in-situ wat er vapor mcasureime nis t aken
by t he 171oneer Venus and Veneraentry probesare consistent with t hese
results. This confirms that the Venus atinosphereis 21o 1 (00 times dirier
than previous analyses of ent ry PTobe data had indicat ed.
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